Cardiovascular effects of the combination of levosimendan and valsartan in hypertensive Dahl/Rapp rats.
Hypertension is the main risk factor for left ventricular hypertrophy and development of diastolic heart failure. There is no yet treatment, which can effectively reduce mortality in patients suffering from heart failure with preserved systolic function. We tested whether the calcium sensitizer levosimendan and the AT1-receptor antagonist valsartan could protect from salt-induced hypertension, cardiovascular mortality and heart failure in Dahl/Rapp salt-sensitive rats fed for 7 weeks with a high salt diet (8% NaCl). Levosimendan (1 mg/kg/day via drinking water) and valsartan (30 mg/kg in the food) monotherapies and their combination prevented mortality in Dahl/Rapp rats. The drug combination evoked an additive effect on blood pressure, cardiac hypertrophy, cardiomyocyte cross-sectional area, target organ damage and myocardial ANP mRNA expression. There was a close correlation between systolic blood pressure and cardiac hypertrophy, cardiac and renal damage. As compared to Dahl/Rapp controls kept on low-salt diet (NaCl 0.3%). The high salt rats exhibited impaired diastolic relaxation as assessed by isovolumic relaxation time. Levosimendan alone and in combination with valsartan, improved diastolic relaxation without significantly improving systolic function. Our findings are evidence for an additive effect between levosimendan and valsartan on blood pressure and a blood pressure-dependent protection against the development of salt-induced target organ damage. The present study also demonstrates that levosimendan, alone or in combination with valsartan, can correct diastolic dysfunction induced by salt-dependent hypertension.